S1. EXPERIMENTAL S1.1 Synthesis of L II 1,4,7,10-Tetraazacyclododecane tetrahydrochloride, triethylamine and Amberlyst A21 were obtained from Sigma-Aldrich and used without further purification. Triethylamine was stored on KOH. Toluene was purchased from Actu-all Chemicals and employed using a Braun MB SPS 800 dispensing machine. MeOH was obtained from Actu-all Chemicals. Et 2 O was bought from VWR and distilled before use. 4-Nitrophenyl 2-(2-(dioctylamino)-2-oxoethoxy)acetate 1 was prepared according to a literature procedure. All other reagents were of AR grade.
A solution of 4-nitrophenyl 2-(2-(dioctylamino)-2-oxoethoxy)acetate (3.16 g, 6.60 mmol), 1,4,7,10-tetraazacyclododecane tetrahydrochloride (0.5 g, 1.57 mmol) and triethylamine (1.30 g, 12.89 mmol) in dry toluene (45 mL) was refluxed for 15 h (Scheme S1). After removal of the solvent, the crude mixture was dissolved in Et 2 O (15 mL) and purified over a column with Amberlyst A21, using diethyl ether as the eluent. After removal of the solvent pure product was obtained as an oil (yield 81%). 1 Scheme S1. Synthesis of 2,2',2'',2'''-(((1,4,7,10-tetraazacyclododecane-1,4,7,10-tetrayl) tetrakis (2-oxoethane-2,1 diyl)) tetrakis (oxy)) tetrakis(N,N-dioctylacetamide) (L II ). 1 H-and 13 C NMR spectra were recorded on a Bruker 400 MHz NMR spectrometer. ESI   mass spectra were recorded on a Micromass LCT ESI-TOF mass spectrometer with LCT V4.1 SCN728 software from WATERS, Inc. 
S1.2 Purification of radiotracer
Pu stock was freshly purified from the associated 241 Am (from the decay of 241 Pu) by TTA extraction method carried out from 1 M HNO 3 . The valency of Pu was adjusted to the +4 state using NaNO 2 followed by selective extraction of the tetravalent ion by a solution of TTA (2thenoyltrifluoroacetone) in xylene (Merck). 2 The extracted Pu was back extracted using 8 M HNO 3 and was used as the stock for the experiments reported in this study. For the production of 239 Np, uranyl nitrate (UO 2 (NO 3 ) 2 .6H 2 O) was irradiated in the DHRUVA reactor at a neutron flux of 5 x 10 13 n/cm 2 /s for 5 days. Subsequently, the separation of 239 Np radiotracer from the unreacted U and associated fission products was carried out by TTA extraction as reported before. 3 
S2. RESULTS

S2.1 Solvent extraction studies
